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1
IMAGE FORMING DEVICE AND WEB
APPLICATION SYSTEM

This application is based on Japanese Patent Application
No. 2014-098104 filed on May 9, 2014, the contents of
which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image forming device
such as an MFP (Multi-Functional Peripheral), as well as a
technique relating to such an image forming device.

2. Description of the Background Art

Conventionally, there is a technique for viewing, chang-
ing, and the like of information relating to an image forming
device, such as an MFP, having a web server built therein,
by accessing the web server from a web browser in a device
external to the image forming device.

Due to reasons such as limitation of a memory capacity
(RAM capacity or the like), such an image forming device
has an upper limit for a number of communication sessions
by the web server in the image forming device (in other
words, a number of external devices (or the web browsers)
with which the web server is able to establish a communi-
cation session).

By contrast, there is a technique for effectively utilizing
such a limited number of communication sessions (see
Japanese Patent Application Laid-Open No. 2003-233585,
for example). According to Japanese Patent Application
Laid-Open No. 2003-233585, after one communication ses-
sion is established, a request is transmitted from a client to
a server periodically (at regular intervals) to confirm
whether or not to continue the communication session.
According to this technique, the communication session
continues if a request is transmitted from the client to the
server within a certain period (e.g., one to several minutes),
and the communication session is terminated if a request has
not been transmitted over a period longer than the certain
period.

In the meantime, examples of the external device (exter-
nal terminal) accessing the web server in the image forming
device include devices such as so-called tablet terminals, in
addition to personal computers. For tablet terminals (in
particular, OSs (operating systems) for tablet terminals),
various measures have been made in order to use limited
hardware resource effectively. For example, regarding an
operation of the web browser, a script embedded in a web
page is activated during a period in which the web page is
active (active period), but the script is not activated during
a period in which the web page is not active (non-active
period).

Therefore, according to the above technique (Japanese
Patent Application Laid-Open No. 2003-233585), in a case
in which a periodic request is transmitted from a web
browser to a web server using a script embedded in a web
page, if the web page becomes non-active, the script in the
web page is not activated, and a periodic request is not
transmitted. Then, the web server determines that the web
browser is no longer used (continuation of the communica-
tion session is unnecessary), and disconnects the communi-
cation session with the web browser (client). As a result, a
user operating the web browser is forced to perform a
connection operation or the like to re-establish a communi-
cation session with the server.

As described above, there is a problem due to the fact that,
in a case of accessing a web server from a browser that
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operates in a tablet terminal or the like, a request script in a
parent page is not activated when a child page is called from
a parent page displayed in the browser and the parent page
is made non-active and the child page is made active.

The above problem may similarly occur not only in the
case in which a parent page includes a script for transmitting
a periodic request for maintaining a communication session
as described above, but also in which the parent page
includes a script for periodically displaying device informa-
tion of an image forming device. For example, there may
arise a problem that the device information in the parent
page is not updated while the child page is being displayed,
as a script in the parent page for updating the device
information is not activated when the child page is called
from the parent page displayed in the web browser and the
parent page is made non-active and the child page is made
active.

SUMMARY OF THE INVENTION

One of objects of the present invention is to provide a
technique that eliminates the problem due to the fact that, in
a case of accessing a web server from a browser that
operates based on a tablet terminal OS or the like, a request
script in a parent page is not activated when a child page is
called from a parent page displayed in the browser and the
child page is made active and the parent page is made
non-active.

According to a first aspect of the present invention, an
image forming device having a function of a web server
includes: a receiving unit configured to receive a data
transmission request from an external device, the data trans-
mission request relating to a first web page; and a transmit-
ting unit configured to transmit first data to the external
device in response to the data transmission request, the first
data including: first display data for displaying the first web
page in a browser of the external device; data for calling a
second web page from the first web page; and a first script
for automatically transmitting a first periodic request as a
periodic request from the browser to the web server, wherein
the transmitting unit transmits second data to the external
device in response to a new page call command transmitted
from the external device, the new page call command being
for calling the second web page from the first web page, the
second data including: second display data for displaying the
second web page in the browser; and a second script for
automatically transmitting a second periodic request as a
periodic request from the browser to the web server while
the second web page is being displayed.

According to a second aspect of the present invention, a
web application system includes: an image forming device
having a function of a web server; and an external device
capable of executing a browser, wherein, the web server
includes: a receiving unit configured to receive a data
transmission request from the external device, the data
transmission request relating to a first web page; and a
transmitting unit configured to transmit first data to the
external device in response to the data transmission request,
the first data including: first display data for displaying the
first web page in a browser of the external device; data for
calling a second web page from the first web page; and a first
script for automatically transmitting a first periodic request
as a periodic request from the browser to the web server,
wherein the transmitting unit transmits second data to the
external device in response to a new page call command
transmitted from the external device, the new page call
command being for calling the second web page from the
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first web page, the second data including: second display
data for displaying the second web page in the browser; and
a second script for automatically transmitting a second
periodic request as a periodic request from the browser to the
web server while the second web page is being displayed,
and the browser: after receiving the first script included in
the first data, automatically transmits the first periodic
request to the web server based on the first script, and after
receiving the second script included in the second data,
automatically transmits the second periodic request to the
web server based on the second script.

According to a third aspect of the present invention, a
non-transitory computer-readable recording medium record-
ing a program causes a computer, built within an image
forming device having a function of a web server, to execute
the steps of: a) receiving a data transmission request from an
external device, the data transmission request relating to a
first web page; b) transmitting first data to the external
device in response to the data transmission request, the first
data including: first display data for displaying the first web
page in a browser of the external device; data for calling a
second web page from the first web page; and a first script
for automatically transmitting a first periodic request as a
periodic request from the browser to the web server; c)
receiving a new page call command transmitted from the
external device, the new page call command being for
calling the second web page from the first web page; and d)
transmitting second data to the external device in response
to the new page call command, the second data including:
second display data for displaying the second web page in
the browser; and a second script for automatically transmit-
ting a second periodic request as a periodic request from the
browser to the web server while the second web page is
being displayed.

These and other objects, features, aspects and advantages
of'the present invention will become more apparent from the
following detailed description of the present invention when
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram illustrating a configuration
of' a web application system;

FIG. 2 is a functional block diagram illustrating a sche-
matic configuration of an MFP;

FIG. 3 is a functional block diagram illustrating a sche-
matic configuration of an external terminal;

FIGS. 4 and 5 are conceptual diagrams illustrating an
operation in this system;

FIG. 6 is a timing chart showing an example of the
operation in this system;

FIG. 7 is a flow chart showing a management operation of
a communication session by the MFP (web server);

FIG. 8 is an illustration of a data file transmitted in
response to a new page call command;

FIG. 9 is an illustration showing one example of a parent
page;

FIG. 10 is an illustration showing one example of a child
page;

FIG. 11 is an illustration of a data file for executing an
operation according to a modified example;

FIGS. 12 and 13 are conceptual diagrams illustrating an
operation in a system according to a second embodiment;

FIG. 14 is a timing chart showing an example of the
operation in the system according to the second embodi-
ment;
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FIG. 15 is an illustration of a data file transmitted in
response to a new page call command in the second embodi-
ment;

FIG. 16 is an illustration of a data file showing a status of
the MFP;

FIG. 17 is an illustration showing one example of a parent
page according to the second embodiment;

FIG. 18 is an illustration showing one example of a child
page according to the second embodiment;

FIGS. 19 and 20 are conceptual diagrams illustrating an
operation according to a comparative example; and

FIG. 21 is a timing chart showing an example of the
operation according to the comparative example.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, embodiments of the present invention will be
described with reference to the drawings.

1. First Embodiment
1-1. System Outline

FIG. 1 is a schematic diagram illustrating a configuration
of a remote-control operation system 1.

Referring to FIG. 1, the remote-control operation system
1 includes an image forming device 10 and an external
terminal 50. Here, an MFP (Multi-Functional Peripheral) is
shown as an example of the image forming device 10.

The image forming device 10 and the external terminal 50
are connected to each other via a network 108. The network
108 is configured as a LAN (Local Area Network), the
Internet, or the like. Further, the connection to the network
108 may be wired or wireless. For example, the image
forming device 10 is connected to the network 108 via a
wire, and the external terminal 50 is connected to the
network 108 wirelessly.

In the remote-control operation system 1, various opera-
tions to the image forming device 10 may be performed
using the external terminal 50. Specifically, it is possible for
the external terminal 50 to remotely control the image
forming device 10.

The image forming device 10 also functions as a web
server 30. A web browser 80 in the external terminal 50 is
able to transmit and receive various information (such as
device information relating to an MFP 10) to and from the
web server 30, and to display the various information. The
web browser 80 is also able to accept various operation
inputs from an operator and, transmits setting and the like
according to the operation inputs to the web server 30 to
change the setting and the like of the MFP 10.

The remote-control operation system 1 is also referred to
as a web application system, as it is a system constructed
using the web server 30 and the web browser 80.

1-2. Configuration of MFP

FIG. 2 is a functional block diagram illustrating a sche-
matic configuration of the MFP 10. The MFP 10 is a device
(also referred to as a complex machine) having functions
such as a scanning function, a copying function, a facsimile
function, and a box-storage function.

The MFP 10 also functions as the web server 30. Various
web page data in the web server 30 (specifically, various
web page data (110, 210, 230, for example (will be described
later)) transmitted from the web server 30 to the web
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browser 80) is stored in a storage unit 5. Each web page data
is described in various page-description languages (such as
HTML (HyperText Markup Language)) and script lan-
guages (such as JavaScript (registered trademark)).

As shown in the functional block diagram in FIG. 2, the
MEFP 10 includes an image reading unit 2, a print output unit
3, a communication unit 4, the storage unit 5, an operation
unit 6, a controller 9, and the like, and realizes various
functions by making these components operate in a complex
manner.

The image reading unit 2 is a processing unit that optically
reads (i.e., scans) a document placed at a predetermined
position on the MFP 10, and generates image data of the
document (also referred to as a document image or scan
image). The image reading unit 2 is also referred to as a
scanning unit.

The print output unit 3 is an output unit that prints and
outputs images on various media such as paper based on data
relating to a printing object. The print output unit 3 is also
referred to as an image forming unit that forms images on
various media.

The communication unit 4 is a processing unit having a
capability of facsimile communication via a public line or
the like. Further, the communication unit 4 is able to perform
network communication via the network 108. In the network
communication, for example, various protocols such as
TCP/IP (Transmission Control Protocol/Internet Protocol)
are used. By using the network communication, the MFP 10
is able to transmit or receive various data to or from a desired
target (e.g., the external terminal 50). The communication
unit 4 includes a transmitting unit 4a that transmits various
data and a receiving unit 45 that receives the various data.

The storage unit 5 is configured as a storage device such
as a hard disk drive (HDD). The storage unit 5 records image
data of each operation screen, and the like.

The operation unit 6 includes an operation input unit 6a
that accepts an operation input to the MFP 10, and a display
unit 64 that displays and outputs various information.

The MFP 10 is provided with a substantially plate-like
operation panel 6¢ (see FIG. 1). Further, the operation panel
6¢ has a touch panel 25 on its front side (see FIG. 1). The
touch panel 25 functions as a part of the operation input unit
6a as well as a part of the display unit 654. The touch panel
25 is configured by a liquid crystal panel having various
sensors and the like embedded therein, and is able to display
various information as well as to accept various operation
inputs from the operator.

The controller 9 is a control device built in the MFP 10,
and controls the MFP 10 as a whole. The controller 9 is
configured as a computer system having a CPU, various
semiconductor memories (RAM and ROM), and the like.
The controller 9 realizes various processing units by causing
the CPU to execute a predetermined software program
(hereinafter simply referred to as a program) stored in a
ROM (e.g., EEPROM). It should be noted that the program
(specifically, a group of program modules) may be recorded
in a portable recording medium such as a USB memory (in
other words, various computer-readable non-transitory
recording media), and then read from the recording medium
and installed in the MFP 10. Alternatively, the program may
be installed in the MFP 10 after being downloaded via the
network 108, or the like.

Referring to FIG. 2, the controller 9 realizes various
processing units including a communication control unit 11,
an input control unit 12, a display control unit 13, and an
operation control unit 15, by executing the above program.
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The communication control unit 11 is a processing unit
that controls a communication operation with a different
device (such as the external terminal 50). For example, the
communication control unit 11 transmits an image to be
displayed (specifically, data thereof) of a touch panel 75 in
the external terminal 50 to the external terminal 50, in
cooperation with the communication unit 4.

The input control unit 12 is a control unit that controls an
operation input operation to the operation input unit 6a (such
as the touch panel 25). For example, the input control unit
12 controls an operation for accepting an operation input to
an operation screen displayed in the touch panel 25.

The display control unit 13 is a processing unit that
controls a display operation of the display unit 65 (such as
the touch panel 25). The display control unit 13 displays an
operation screen or the like for operating the MFP 10 in the
touch panel 25.

The operation control unit 15 is a processing unit that
controls an operation relating to functions of the web server.
For example, the operation control unit 15 controls an
operation for managing sessions with the web browser 80
(communication sessions). Further, the operation control
unit 15 also controls an operation for obtaining status
information of its own (the MFP 10) in response to a request
from the web browser 80, and transmitting the status infor-
mation to the web browser 80.

1-3. Configuration of External Terminal

Next, a configuration of the external terminal (also
referred to as a remote control device) 50 will be described.

The external terminal 50 is a portable information input/
output terminal device capable of performing network com-
munication with other devices. Here, a tablet terminal is
shown as an example of the external terminal 50. However,
the external terminal 50 is not limited to this example, and
may be a smartphone, a personal computer, or the like.
Further, the external terminal 50 may be a portable device or
a stationary device.

FIG. 3 is a functional block diagram illustrating a sche-
matic configuration of the external terminal 50.

As shown by the functional block diagram in FIG. 3, the
external terminal 50 includes a communication unit 54, a
storage unit 55, an operation unit 56, a controller 59, and the
like, and realizes various functions by making these com-
ponents operate in a complex manner.

The communication unit 54 is able to perform network
communication via the network 108. In the network com-
munication, for example, various protocols such as TCP/IP
(Transmission Control Protocol/Internet Protocol) are used.
By using the network communication, the external terminal
50 is able to transmit or receive various data to or from a
desired target (such as the image forming device 10). The
communication unit 54 includes a transmitting unit 54a that
transmits various data and a receiving unit 545 that receives
the various data.

The storage unit 55 is configured as a storage device such
as a non-volatile semiconductor memory. The storage unit
55 temporarily stores various image data (such as display
data for the operation screen) transmitted from the MFP 10.

The operation unit 56 includes an operation input unit 56a
that accepts an input to the external terminal 50, and a
display unit 565 that displays and outputs various informa-
tion. The external terminal 50 is provided with the touch
panel 75 configured by a liquid crystal panel having a
piezoelectric sensor or the like embedded therein (see FIG.
1). Specifically, the touch panel 75 is provided over the
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nearly entire surface of the substantially plate-like external
terminal 50 on its front side, excluding its peripheral rim
(frame portion). The touch panel 75 functions as a part of the
operation input unit 56a as well as a part of the display unit
56b. The touch panel 75 displays an operation screen, and
accepts operation inputs from the operator (also referred to
as a user) to the operation screen.

The controller 59 is a control device built in the external
terminal 50, and controls the external terminal 50 as a whole.
The controller 59 is configured as a computer system having
a CPU, various semiconductor memories (RAM and ROM),
and the like. The controller 59 realizes various processing
units by causing the CPU to execute a predetermined
software program (hereinafter simply referred to as a pro-
gram) stored in a recording unit (such as a semiconductor
memory). It should be noted that the program may be
recorded in a portable recording medium such as a USB
memory (in other words, various computer-readable non-
transitory recording media), and then read from the record-
ing medium and installed in the external terminal 50. Alter-
natively, the program may be installed in the external
terminal 50 after being downloaded via the network 108, or
the like.

One example of this program is a web browser application
program (hereinafter simply referred to as a “web browser”
or “browser”) 80. The web browser 80 transmits or receive
various data to or from various web servers (including the
web server 30 built in the MFP 10), and displays various
screens in the touch panel 75 of the external terminal 50.

The web browser 80 includes a rendering engine and a
script engine, and displays various screens and the like in the
touch panel 75 of the external terminal 50 and executes
various processing based on data such as HTML data and
script data transmitted from the web server.

1-4. Operation According to Comparative Example

In the following, a technique according to a comparative
example will be described with reference to FIG. 19 to FIG.
21 before an operation according to a first embodiment will
be described.

FIGS. 19 and 20 are conceptual diagrams illustrating the
operation according to the comparative example, and FIG.
21 is a timing chart showing an example of the operation
according to the comparative example.

First, an operator of the external terminal 50 inputs log-in
information to a displayed screen (the displayed screen of
the web browser 80) displayed in the touch panel 75 of the
external terminal 50 (FIG. 1), and the log-in information is
transmitted from the external terminal 50 to the MFP 10 (the
web server 30). The MFP 10 allows the operator of the
external terminal 50 to log in after confirming identity
between the log-in information from the external terminal 50
and legitimate log-in information. In this manner, the opera-
tor of the external terminal 50 remotely logs in the MFP 10.
Further, the MFP 10 (the web server 30) generates manage-
ment information of communication sessions, and starts a
control operation of a communication session between the
external terminal 50 and the MFP 10. To put it shortly, a
session between the web server 30 and the web browser 80
starts. As described later, the MFP 10 disconnects the
communication session with the external terminal 50 (the
web browser 80), when a request from the external terminal
50 (the web browser 80) is not received over a certain period
of time.

Then, as shown at the head of FIG. 21, the external
terminal 50 transmits an HTTP request (also referred to as
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a request for transmission of data relating to the web page
100) to the MFP 10, in order to display a web page 100
(109). Specifically, an HTTP request specifying a specific
URL

(Uniform Resource Locator) in the web server 30 of the
MFP 10 is transmitted. The specific URL includes a host
name, a path name, and a file name (e.g., “page0.html”)
relating to the web page 100.

In response to the HTTP request, the MFP 10 (the web
server 30) transmits web page data (specifically, data file)
119 for the web page 109 (“page0.html”) as an HTTP
response to the external terminal 50.

The external terminal 50 (the web browser 80) displays
the web page 109 in the touch panel 75 based on the web
page data 119 received from the web server 30. For example,
the web page 109 similar to the web page 100 in FIG. 9 that
will be later described is displayed in the touch panel 75 (see
a left side in FIG. 19).

In the web page 109, a button 120 (129) for displaying a
pop-up page (child page) is arranged (FIG. 19). The web
page data 119 relating to the web page 109 includes data for
displaying the button 129 (described in a page-description
language), as well as data indicating a URL of a pop-up page
(child page) 200 to be called in response to pressing of the
button 129. The web page data 119 also includes a script C1.

Further, the web browser 80 of the external terminal 50
executes the script C1 (e.g., a script described in JavaScript
(registered trademark)) included in the web page data 119.
The script C1 is a script having a function of transmitting a
live-check request (a request used for notification that the
web browser 80 is “live” (in operation)) periodically to the
MFP 10. By executing the script C1, the web browser 80
transmits the live-check request to the MFP 10 (the web
server 30) at predetermined time intervals Atl.

On the other hand, the operation control unit 15 of the
MFP 10 (the web server 30) executes the management
operation of a communication session as shown in FIG. 7.

Specifically, firstly in Step S11, time count using a timer
starts.

Then, in Step S12, it is determined whether or not a
request (live-check request) from the web browser 80 has
been received.

If it is determined that the request has been received, the
process moves to Step S14.

In Step S14, a value of the timer is reset, the process
moves back to Step S12, and the process continues while the
communication session is maintained.

On the other hand, if it is determined that the request has
not been received, the process moves to Step S13. In Step
S13, it is determined whether or not the value of the timer
(a count value of the timer) has reached a time out value (a
count value corresponding to Atl (e.g., 30 seconds)).

If it is determined that the value of the timer has not
exceeded the time out value, the process moves back to Step
S12.

On the other hand, if it is determined that the value of the
timer has exceeded the time out value, the process moves to
Step S15. In Step S15, the communication session between
the external terminal 50 (the web browser 80) and the MFP
10 (the web server 30) is disconnected, and the session
management information relating to the communication
session is deleted.

As described above, the operation control unit 15 of the
MFP 10 confirms that the web browser 80 is in operation
(“live”) by periodically receiving a request from the web
browser 80 of the external terminal 50. Specifically, when
the parent page 100 (the web page 109, in this case) is
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displayed in an active state in the web browser 80, the
periodic operation for transmitting a request based on the
script C1 for request in the parent page 100 continues. In this
case, the operation control unit 15 of the MFP 10 confirms
that the web browser 80 is in operation, and maintains the
communication session with the web browser 80 (the exter-
nal terminal 50).

On the other hand, when the web browser 80 is termi-
nated, the periodic operation for transmitting a request based
on the script C1 stops. When a periodic request from the web
browser 80 of the external terminal 50 is not received for a
certain period of time, the operation control unit 15 of the
MFP 10 determines that the web browser 80 is not in
operation, and disconnects the communication session with
the web browser 80 (the external terminal 50).

Thereafter, when the operator presses the button 120
(129) arranged in the parent page 100 (the web page 109),
the pop-up page 200 (209) is displayed (see a right side in
FIG. 19).

Specifically, when the button 129 is pressed by the
operator, an HTTP request specifying a different URL in the
web server 30 based on the description in the web page data
119 (“page0.html”) is transmitted from the web browser 80.
The different URL includes a host name, a path name, and
a file name (e.g., “popup.html”) relating to web page data
(data file) 219 for displaying the web page 209.

In response to the HTTP request, the MFP 10 (the web
server 30) transmits the web page data 219 (“popup.html™)
of the web page 209 as an HTTP response to the external
terminal 50.

The external terminal 50 (the web browser 80) displays
the web page 209 in the touch panel 75 based on the received
web page data 219. For example, a web page similar to the
web page 200 in FIG. 10 is displayed in the touch panel 75
as the pop-up page 209 (also see a right side in FIG. 19).

Here, an OS (operating system) for a tablet terminal is
installed in the external terminal 50, and the web browser 80
operates on the OS for a tablet terminal. According to the
web browser 80 that operates on the OS for a tablet terminal,
when a plurality of web pages are opened, only one of the
web pages that has been last opened is activated, and the rest
of the web pages are made non-active for such purpose as
reduction of power consumption. In other words, the one
web page is set as an active page, and the rest of the web
pages are set as non-active pages.

Under such a circumstance, when the pop-up page 209 is
displayed as a latest page, the pop-up page 209 is set as the
active page, and the web page 109 is set as the non-active
page. In other words, when the pop-up web page 209 is
displayed as the active page, the call source web page 109
(also referred to as a parent page) from which the pop-up
web page (also referred to as a child page) is called is
switched to a non-active state.

As a result, the script C1 in the web page 109 stops its
operation. Specifically, periodic transmission of the live-
check request stops. As described above, when a periodic
live-check request from the browser 80 of the external
terminal 50 is not received for a certain period of time, the
MFP 10 disconnects the communication session with the
browser 80. Specifically, when a certain period of time (e.g.,
one to several minutes) passes after a last live-check request
has been transmitted, the communication session between
the external terminal 50 and the MFP 10 is disconnected.

Once the communication session between the external
terminal 50 and the MFP 10 is disconnected, the operator of
the external terminal 50 is again requested to perform the
log-in operation or the like in order to resume the commu-
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nication between the external terminal 50 and the MFP 10.
However, performing such an operation again is cumber-
some and inefficient.

Therefore, in this embodiment, the problem due to the fact
that the request script C1 in the parent page 100 does not
operate is eliminated by causing a new request script C2 in
the child page 200 to operate as described next. In the
following, the new request script C2 that operates in the
child page 200 is described in the data file 230 different from
the data file 210 in which a content to be displayed as the
child page 200 is described. Specifically, the child page 200
includes a plurality of data files, and the new request script
C2 is described in any one of the plurality of data files. Such
an example will now be described.

1-5. Operation According to this Embodiment

Next, the operation of the system 1 according to the first
embodiment will be described with reference to FIGS. 4 to
10. FIGS. 4 and 5 are conceptual diagrams illustrating the
operation in the system 1. FIG. 6 is a timing chart showing
an example of the operation in the system 1, and FIG. 7 is
a flow chart showing the management operation of a com-
munication session by the MFP 10 (the web server 30). FIG.
8 is an illustration of one example of a base file 230
(described later). The base file 230 is a data file (a data file
described in a page-description language (here, HTML) or
the like) that is to be transmitted from the MFP 10 to the
external terminal 50 in response to the HTTP request from
the external terminal 50 to the MFP 10 when one web page
200 is called from another web page 100. FIG. 9 is an
illustration showing one example of the web page 100, and
FIG. 10 is an illustration showing one example of the web
page 200. The web page 200 is a web page called in response
to the user’s operation to the web page 100 and displayed as
a pop-up. The web page 100 is also referred to as a parent
page (or call source page), and the web page 200 is also
referred to as a child page (or call target page).

First, similarly to the comparative example, the operator
of the external terminal 50 remotely logs in the MFP 10.

Then, as shown at the head of FIG. 6, the external terminal
50 transmits an HTTP request to the MFP 10, in order to
display one web page 100 (101) (FIG. 9). Specifically, an
HTTP request specifying a specific URL in the MFP 10 (the
web server 30) is transmitted from the external terminal 50
to the image forming device 10. The specific URL includes
a host name, a path name, and a file name (e.g.,
“pagel .html”) relating to the web page data 110 (111) for the
web page 100 (see also FIG. 5).

In response to the HTTP request, the MFP 10 (the web
server 30) transmits the web page data 110 (111) for the web
page 101 (“pagel.html”) as an HTTP response to the exter-
nal terminal 50.

The external terminal 50 (the web browser 80) displays
the web page 101 in the touch panel 75 based on the received
web page data (specifically, data file) 111. For example, the
web page 101 as shown in FIG. 9 is displayed in the touch
panel 75 (see a left side in FIG. 4). The web page 101 shown
in FIG. 9 is a web page having a registration screen for
“group address”, and used when a “group address” for a
scanning operation (and/or facsimile transmission opera-
tion) of the MFP 10 is registered using the external terminal
50.

In the web page 101 (FIG. 9), the button 120 (121) for
displaying the pop-up page 200 (201) (FIG. 10) is arranged
(see FI1G. 4). The web page data 110 relating to the web page
100 includes data for displaying the button 120 (described in
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a page-description language), as well as data indicating a
URL of the pop-up page (child page) 200 to be called when
the button 120 is pressed. The web page data 110 also
includes the script C1.

Further, the web browser 80 of the external terminal 50
executes the script C1 (e.g., a script described in JavaScript
(registered trademark)) included in the web page data 111.
By executing the script C1, the web browser 80 transmits the
live-check request to the MFP 10 at predetermined time
intervals Atl. In other words, after receiving the script C1,
the external terminal 50 (the web browser 80) transmits the
periodic request based on the script C1 automatically to the
web server 30.

Thereafter, when the operator presses the button 120
(121) arranged in the parent page 100 (here, the web page
101), the pop-up page 200 (201) is displayed (FIG. 10) (see
a right side in FIG. 4). The pop-up page (web page) 201 in
FIG. 10 includes a displayed screen for an “abbreviated
address list”.

Specifically, when the button 121 is pressed by the
operator, the external terminal 50 transmits an HTTP request
specifying a different URL in the web server 30 based on the
description in the web page data 111 (“pagel.html”) (see
around a middle in FIG. 6). The different URL includes a
host name, a path name, and a file name (here, “base.html”)
relating to the web page data (specifically, data file) 230
(231) (FIG. 8) relating to a different web page. In this
embodiment, the data file 230 is first called before the data
file 210 itself in which a content to be displayed in the web
page 200 is described. The data file 230 is also referred to as
a base file or a base data file.

In response to the HTTP request transmitted from the
browser (in other words, a new page call command (pop-up
page display command)), the MFP 10 transmits the web
page data 230 (“base.html]”) to the web browser 80.

In this embodiment, the pop-up page 201 includes two
data files of a data file 211 (“popup.htm!”) and the data file
230 (231) (here, “base.html”), and the like.

The data file 211 is data for displaying the web page 201,
in which a content to be displayed in the web page 201 is
described.

On the other hand, the data file 230 (231) is a data file
relating to the web page (child page) 201 different from the
web page (parent page) 101, and is described in a page-
description language (such as HTML) and a script (such as
JavaScript (registered trademark)). However, the data file
230 does not include a description for a content itself to be
displayed in the web page 201. The data file 230 is a data file
that does not depend on the content to be displayed in the
web page 201. By using the data file 230 that is standardized
(generalized), it is possible to easily construct a child page
including the script C2.

As shown in FIG. 5, the data file 230 includes a read script
B. Via the read script B, the data file 211 in which the content
to be displayed in the web page 201 is actually described (a
data file for displaying a page) is read, and the web page 201
is displayed.

Specifically, a URL set to a variable popupURL is read as
data to be displayed in the web page 201 based on descrip-
tions such as the read script B described for example in a
region P1 within a script description area in the page data
110 shown in FIG. 8 and a description relating to an inline
frame in a region P2 within a body description area in the
page data 110. Here, it should be noted that the variable
popupURL is set to indicate the URL for the data file 211
within the data file 111 of the parent page 101 (FIG. 4)
(specifically, popupURL=(host name+path name+) “pop-
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up.html”). Then, a value of the variable popupURL (URL)
is referred in the data file 230, and the web page 201
including a content described in the data file 211 “pop-
up.html” set as the value of the variable popupURL is
displayed.

Specifically, a request is transmitted from the web
browser 80 (the external terminal 50) to the web server 30
(the MFP 10) by the operation of the read script B or the like,
and in response to the request, the data file 211 (“pop-
up.html”) is transmitted to the external terminal 50 as a
response. Then, the external terminal 50 (the web browser
80) displays the web page 201 in the touch panel 75 based
on the received data file 211. For example, the pop-up page
201 in FIG. 10 is displayed in the touch panel 75 (also see
the right side in FIG. 4). As a result, the pop-up screen 201
opens similarly to the comparative example.

Here, as illustrated in FIG. 5, the data file 230 (231) also
includes the script C2 (C21). In addition, the script C2 (e.g.,
a script described in JavaScript (registered trademark)) is
executed. The script C2 is a script (live-check script) having
the same function as that of the script C1, and has a function
for periodically transmitting the live-check request to the
MEFP 10. More specifically, the script C2 is a script for
automatically transmitting a periodic request from the web
browser 80 to the web server 30 while the pop-up web page
is being displayed. The periodic request by the script C2 has
the same function as that of the periodic request by the script
Cl1.

By executing the script C2, the web browser 80 transmits
the live-check request to the MFP 10 at predetermined time
intervals Atl (see a lower part in FIG. 6).

More specifically, based on descriptions at portions P3,
P4, and P5 in FIG. 8, the live-check script C2 operates
periodically in the web page 201. Specifically, a function
“LiveCheck” defined at the portion P3 is executed every 30
seconds as described at the portion P5. More specifically, as
described at the portion P4 in FIG. 8, a different data file
(“livecheck_data.html]”) is referred from the data file 230
(“base.html”). By periodically reloading the data file “live-
check_data.html]” (see the portion P3), a periodic request is
transmitted from the external terminal 50 (the web browser
80) to the MFP 10 (the web server 30), and a response to this
request is transmitted back from the MFP 10 to the external
terminal 50. However, in FIG. 6, the response to this request
is not shown.

In this manner, after receiving the script C2, the external
terminal 50 automatically transmits a periodic request based
on the script C2 to the web server 30. In other words, while
the child page (the web page 201) is displayed, the script C2
(in place of the script C1) is executed at predetermined time
intervals Atl, and the live-check request is periodically
transmitted to the MFP 10.

On the other hand, the operation control unit 15 of the
MFP 10 executes the management operation of a commu-
nication session similarly as described with reference to
FIG. 7.

As described above, in this embodiment, even when the
external terminal 50 does not transmit a periodic request
based on the script C1 due to the termination of the script
C1, the external terminal 50 periodically transmits a periodic
request based on the script C2. As a result, even when the
MEFP 10 does not receive the periodic request based on the
script C1, the MFP 10 periodically receives the periodic
request based on the script C2.

Then, even when a periodic request based on the script C1
from the web browser 80 is not received over a certain
period of time, the operation control unit 15 of the MFP 10
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maintains the communication session with the web browser
80 if a periodic request based on the script C2 from the web
browser 80 is received within the certain period of time.

Therefore, it is possible to eliminate the problem that a
communication session between the external terminal 50
and the MFP 10 is disconnected due to the fact that the
request script C1 in the parent page 101 does not operate
when the parent page 100 (101) becomes non-active and the
child page 200 (201) becomes active.

Further, in the above embodiment, the script C2 in the
child page 200 is described separately from display data for
displaying the child page 200 (a specific part of an HTML
document (specific area)), and not mixed with the display
data. In other words, the display data for displaying the child
page 200 and the script C2 in the child page 200 are blocked
and described in parts separate from each other. More
specifically, the new script C2 is not described in the data file
211 (“popup.html”) for displaying the child page 200, and
the new script C2 is described in the data file 230 (231)
different from the data file 211.

Further, in response to a calling command for calling the
child page 200 (a new page call command), the web server
30 first transmits, to the web browser 80, the data file (also
referred to a base file) 230 in which the read script B is
described out of the plurality of the data files 211 and 230 in
which the data relating to the child page 200 is described
dispersedly. Then, the web server 30 transmits the data file
211 to the web browser 80 based on the read script B
described in the base file 230 in response to a transmission
request transmitted from the web browser 80 (a request for
transmission of the data file 211). Then, the web browser 80
displays the child page 200 based on the content specified in
the data file 211. Specifically, by the data file 211 for display
being read based on the read script B described in the data
file 230, a display content specified in the data file 211 for
display is displayed in a display screen of the child page 200.

In other words, in response to the calling command for the
child page 200 (the new page call command), the web server
30 transmits the data including the read script B out of the
data relating to the child page 200 to the web browser 80,
and makes the web browser 80 execute the read script B. By
making the web browser 80 execute the read script B, the
web server 30 makes the web browser 80 read (refer) the
data file 211 for display (the display data file for the child
page 200), and makes the child page 200 be displayed based
on the data file 211 for display in the web browser 80.

In particular, as an additional portion relating to the scripts
C2 and B is described in the data file 230 different from the
data file 211 for display, it is not necessary to alter the data
file 211 for display. In other words, an additionally altered
portion to the data for the child page 200 is provided
separately from the data file 211 for display, and it is possible
to minimize the alteration to the original data file. It should
be noted that the alteration relating to the parent page 100 is
minimized (to an addition of a variable value specifying a
call target page, or the like).

As described above, by adding the script C2 using the data
file 230, requesting may be periodically performed based on
the script C2 while the child page 200 is being displayed.
Further, by adding the read script B using the data file 230
and by reading the data file 211 for display using the read
script B, it is possible to display the child page 200 while
minimizing the alteration to the parent page 100 (to an
addition of a variable value, or the like), and without making
alteration to the data file 211 for display.

Moreover, in a case in which the operation described
above is performed to a plurality of sets of a parent page and
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a child page (100, 200), it is preferable to use the data file
230 described above. According to this, it is possible to add
the script C2 easily to each of the plurality of child pages and
to display based on each of the display data files without
making alteration to each of display data files for the
plurality of child pages (a plurality of display data files
similar to the data file 211). In particular, it is possible to
easily make alteration to (reconstruct) each child page by
using a common (the same) data file 230 for each of the
plurality of child pages.

1-6. Modified Example

In the first embodiment described above, the case in
which a new data file “base.html” is always read when the
button 120 in the parent page 100 is pressed is described as
an example. In other words, the case in which the parent
page 100 reads the file “base.html” always regardless of a
type of the web browser 80 of the external terminal 50 is
described.

However, the present invention is not limited to such an
example. For example, a file to be read may be different
depending on the type of the web browser 80 of the external
terminal 50. More specifically, either of the original data file
211 (“popup.htm!”) and the new data file 230 (“base.html1”)
may be read, depending on whether the web browser 80 is
a browser of a personal computer or of a tablet terminal.

FIG. 11 is an illustration of a data file 110 (115)
(“pagel.htm!”) for executing an operation according to such
a modified example. Here, it is determined whether the web
browser 80 is a browser of a personal computer or of a tablet
terminal based on whether or not the web browser 80
supports “ActiveX”.

As shown at the head of FIG. 11 (in particular, from a first
line to a fifth line), depending on whether or not the web
browser 80 is a browser of a personal computer or of a tablet
terminal, a different value is set as a variable popupURIL2,
and a page based on page data set to the variable popu-
pURL2 is opened.

Specifically, if it is determined that the web browser 80 is
a browser of a tablet terminal (a browser executed on an OS
for a tablet terminal (such as “Android” (registered trade-
mark))), “base.html” is set to the variable popupURL2 to
call the data file “base.html” after the new page call com-
mand, and thus the operation similar to that in the first
embodiment is realized. With this, the same effect as that in
the first embodiment may be obtained.

On the other hand, if it is determined that the web browser
80 is a browser of a personal computer (a browser executed
on an OS for a personal computer (such as “Windows”
(registered trademark))), “popup.html” is set to the variable
popupURL2 and the data file “popup.html” is called after the
new page call command. Specifically, in response to the new
page call command, data not including the script C2 (data
only includes the data file 211) is transmitted (in place of the
data including the script C2) from the web server 30 to the
web browser 80. Then, the web page 201 is displayed in the
web browser 80 based on the data file 211. To put it shortly,
the operation similar to that in the comparative example is
realized. However, as the web browser 80 is a browser of a
personal computer, the script C1 in the parent page may
remain activated after the child page is displayed in a
pop-up, and the above problem does not occur. In other
words, the original script C1 is performed periodically even
if the script C2 called from the data file 230 (“base.html”) is
not performed periodically, and therefore the communica-
tion session continues. Specifically, it is possible to prevent
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the communication session from being disconnected (un-
willingly). Further, it is possible to suppress communication
traffic, as compared to the case in which both of the script C2
in the child page and the script C1 in the parent page operate.

2. Second Embodiment

In the first embodiment, the example in which a live-
check request is transmitted as a periodic request to the web
server 30 is described.

In a second embodiment, an example in which a request
for requesting the device status information of the MFP 10
is transmitted as a periodic request to the web server 30 is
described. In the following, the second embodiment will be
described focusing on differences from the first embodi-
ment.

FIG. 12 and FIG. 13 are conceptual diagrams illustrating
an operation in the system 1 (also referred to as 1B)
according to the second embodiment. FIG. 14 is a timing
chart showing an example of the operation in the system 1B.
FIG. 15 is an illustration of a data file 230 (232)
(“base2.html”). The data file 232 is a data file that is to be
transmitted from the MFP 10 to the external terminal 50 in
response to the HTTP request from the external terminal 50
to the MFP 10 when one web page (child page) 200 (202)
is called from another web page (parent page) 100 (102).
FIG. 16 is an illustration of a data file (“status.html]”) that is
updated as necessary by the MFP 10. FIG. 17 is an illus-
tration showing one example of the web page 102, and FIG.
18 is an illustration showing one example of the web page
202. Here, the web page 102 is a parent page in which the
device status information of the MFP 10 is displayed, and
the web page 202 is a child page in which detailed infor-
mation as a part of the device status information is dis-
played.

Hereinafter, the operation of the system 1 according to the
second embodiment will be described with reference to
FIGS. 12 to 18.

First, similarly to the first embodiment, the operator of the
external terminal 50 remotely logs in the MFP 10.

Then, as shown at the head of FIG. 14, the external
terminal 50 transmits an HTTP request to the MFP 10, in
order to display one web page 100 (102) (FIG. 17). Spe-
cifically, an HTTP request specifying a specific URL in the
web server 30 of the MFP 10 is transmitted from the external
terminal 50 to the image forming device 10. The specific
URL includes a host name, a path name, and a file name
(e.g., “page21.html”) relating to the data file 110 (112) for
the web page 102 (see also FIG. 13). Here, the web page 102
shown in FIG. 17 is a web page in which the device status
information of the MFP 10 is displayed, and used when
confirming a device status of the MFP 10.

In response to the HTTP request, the MFP 10 (the web
server 30) transmits the data file 112 for the web page 102
(“page21.html”) as an HTTP response to the external ter-
minal 50.

The external terminal 50 (the web browser 80) displays
the web page 102 (FIG. 17) in the touch panel 75 based on
the data file 112 that has been received. In the web page 102
(FIG. 17), the button 120 (122) for displaying the pop-up
page 200 (202) (FIG. 18) is arranged (see FIG. 12).

Further, the web browser 80 of the external terminal 50
executes the script C21 included in the data file 112. The
script C21 is a script having a function of periodically
transmitting a request for the device status information of
the MFP 10 (also referred to as a status information update
request) to the MFP 10. By executing the script C21, the web
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browser 80 transmits the status information update request
to the MFP 10 at predetermined time intervals Atl. In
response to the status information update request, the web
server 30 transmits the device status information of the MFP
10 (such as information relating to a remaining amount of
toner and presence or absence of paper) to the web browser
80. Based on the information received from the web server
30, the web browser 80 updates a content in a device status
display section (including a device status information field
(a field for “presence or absence of paper”) and the like
provided in the button 122 in the web page 102) in the web
page 102. Such an update operation is repeatedly performed
at predetermined time intervals Atl during a time period in
which the web page 102 is displayed.

Thereafter, when the operator presses the button 122
arranged in the parent page 102, the child page 202 (FIG. 18)
is displayed (see a right side in FIG. 12). The child page
(pop-up page) 202 in FIG. 18 includes a display portion
(display area) in which a status of a “paper feed tray” of the
MEFP 10 (a size, a type, and a remaining amount of paper for
one tray) are shown in detail.

Specifically, when the button 122 is pressed by the
operator, the external terminal 50 transmits an HTTP request
specifying a different URL in the web server 30 based on the
description in the data file 112 (“page21.html1”). The differ-
ent URL includes a host name, a path name, and a file name
(here, “base2.html]”) relating to the data file 230 (232) for
another web page.

In response to the HTTP request transmitted from the
browser (in other words, a new page call command (pop-up
page display command)), the MFP 10 transmits the data file
232 to the web browser 80.

In this embodiment, the web page (child page) 202
includes two data files of the data file 212 (“popup2.html”)
and the data file 232 (“base2.html”), and the like.

The data file 212 is data for displaying the web page 202,
in which a content to be displayed in the web page 202 is
described.

On the other hand, the data file 232 is data relating to the
web page (child page) 202 different from the web page
(parent page) 102, and is described in a page-description
language (such as HTML) and a script (such as JavaScript
(registered trademark)). However, similarly to the data file
231, the data file 232 does not include a description for a
content itself to be displayed in the web page 202. The data
file 232 is data that does not depend on the content to be
displayed in the web page 202.

As shown in FIG. 13, the data file 232 includes a read
script B2. Via the read script B2, the data file 212 in which
the content to be displayed in the web page 202 is (actually)
described is read, and the web page 202 is displayed.

Specifically, a URL set to a variable popupURL is read as
data to be displayed in the web page 202 based on descrip-
tions such as the read script B2 described for example in a
region P21 in the page data 112 shown in FIG. 15, and a
description relating to an inline frame in a region P22 within
a body description area in the page data 112. Here, it should
be noted that the variable popupURL is assumed to be set to
indicate the URL for the data file 212 within the data file 112
of the parent page 102 (FIG. 13) (specifically, popupURL=
(host name+path name+) “popup2.html”). Then, a value of
the variable popupURL (URL) is referred in the data file
232, and the web page 202 including a content described in
the data file 212 “popup2.html” set as the value of the
variable popupURL is displayed.

Specifically, a request is transmitted from the web
browser 80 (the external terminal 50) to the web server 30
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(the MFP 10) by the operation of the read script B2 or the
like, and in response to the request, the data file 212
(“popup2.html”) is transmitted to the external terminal 50 as
a response. Then, the external terminal 50 (the web browser
80) displays the web page 202 (FIG. 18) in the touch panel
75 based on the received data file 212.

Here, as illustrated in FIG. 13, the data file 232 also
includes the script C2 (C22). In addition, the script C22 is
executed while the child page 202 is being displayed. The
script C22 is a script having a function of periodically
transmitting a request for transmission of the device status
information of the MFP 10 (the status information update
request) to the MFP 10. By executing the script C22, the web
browser 80 transmits the status information update request
to the MFP 10 at predetermined time intervals Atl.

More specifically, based on descriptions at portions P23,
P24, P25, and P26 in FIG. 15, the script C22 for obtaining
the status information operates periodically in the web page
202. Specifically, a function “StatusUpdate” defined at the
portion P23 is executed every 30 seconds as described at the
portion P25.

As described at the portion P26 in FIG. 15, a different data
file (“status.html”) is called from the data file 232
(“base2.html”). The data file “status.html” is a file in which
the device status of the MFP 10 (such as information relating
to a remaining amount of toner and presence or absence of
paper) is described, and separately updated by the MFP 10
as necessary. FIG. 16 is an illustration showing one example
of the data file “status.html”. As shown in FIG. 16, the data
file “status.htm]” includes description such as an element
relating to presence or absence of paper “<div
id="child_status> there is no paper</div>" (see the portion
P31). At the portion described as “there is no paper”, either
of “there is paper” and “there is no paper” is described
depending on paper status of the MFP 10.

Further, the data file 112 for the parent page includes
description (<div id="parent_status”> there is paper </div>)
for defining an element “parent_status” relating to “presence
or absence of paper”, for example.

Moreover, as described at the portion P24 in FIG. 15, a
content of an element “child_status” in the data file “sta-
tus.html” is reflected on the element “parent_status™ in the
parent page. Further, in such a state, the function “Statu-
sUpdate” defined at the portion P23 in FIG. 15 is executed
every 30 seconds as described at the portion P25.

In this manner, the script C22 is executed at predeter-
mined time intervals Atl, and the status information update
request is periodically transmitted to the MFP 10.

On the other hand, the operation control unit 15 of the
MFP 10 transmits the status information of the MFP 10 to
the web browser 80 in response to a periodic request (status
information update request) from the web browser 80.
Specifically, the data file “status.html” including the status
information of the MFP 10 is transmitted from the web
server 30 to the web browser 80.

In this manner, the web browser 80 (the external terminal
50) receives the status information of the MFP 10 periodi-
cally (at predetermined time intervals Atl).

Then, the web browser 80 reloads the received data file
“status.html]”. Further, as shown at the portion P24 in FIG.
15, the web browser 80 reflects the status information
described in the element “child_status” in the data file
“status.htm]” (the information relating to “presence or
absence of paper” (in other words “whether or not paper runs
out™)) in a content to be displayed by the element “parent-
_status” in the parent page. With this, a content to be
displayed by the button 122 in the parent page 102 is
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periodically updated in an appropriate manner. It should be
noted that updating of the content to be displayed by the
button 122 in the parent page 102 is described in the above,
but the present invention is not limited to this, and other
elements in the parent page 102 may similarly be updated.

Here, when a display area for the information relating to
whether or not “paper runs out” is included in the parent
page, and if a script for periodically updating the content to
be displayed by the display area is only included in the
parent page, a problem as described below may occur.
Specifically, when a child page is called from a parent page
displayed by the web browser, the child page is made active,
and the parent page is made non-active, there may be a
problem that the device information update script for the
parent page does not operate and the device information of
the parent page may not be updated while the child page is
displayed. More specifically, in a case in which the child
page called from the parent page is arranged next to the
parent page, for example, the non-active parent page may be
viewed by the user, but the status information displayed in
the parent page is not updated and does not reflect the latest
status information. As a result, the device information field
in the parent page displays a content that is different form the
latest status (current status).

By contrast, in the second embodiment, when a new page
call command for calling the child page 102 from the parent
page 202 (pop-up page display command) is transmitted
from the web browser 80 to the web server 30, the data
including the data file 232 is transmitted from the web server
30 to the web browser 80 in response to the new page call
command. The data file 232 includes the script C22 for
automatically transmitting a periodic request from the web
browser 80 to the web server 30 while the child page 102 is
displayed. The script C22 operates in the web browser 80 to
which the script is transmitted, and a periodic request (status
information update request) is transmitted from the web
browser 80 to the web server 30 according to the script C22.
In response to the status information update request, the web
server 30 transmits data including the device status infor-
mation of the MFP 10 as a response to the web browser 80.
Further, the web browser 80 updates the display content of
the device information display area in the parent page, based
on the device status information received from the web
server 30. In FIG. 14, an illustration of the response to the
status information update request is not shown.

In particular, even when a periodic request from the web
browser 80 based on the parent page 102 (the status infor-
mation update request based on the script C21) is not
received over a certain period of time, the web server 30
transmits the status information of the MFP 10 to the web
browser 80 in response to the status information update
request based on the script C22 in the child page, if a
periodic request from the web browser 80 based on the child
page 202 (the status information update request based on the
script C22) is received within the certain period of time.
Further, in response to the status information update request
from the web browser 80, the web server 30 receives the
status information of the MFP 10, and updates the content to
be displayed in the parent page 102 based on the status
information.

Therefore, even when the child page is called from the
parent page displayed by a web browser, and the child page
becomes active and the parent page becomes non-active, the
device information update script embedded in the child page
operates (while the device information update script in the
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parent page does not operate). As a result, it is possible to
update the device information in the parent page even when
the parent page is not active.

As described above, according to the second embodiment,
the problem described above may be eliminated.

While the same operation as described above may be
performed with any of child pages that are called from the
parent page, the present invention is not limited to such an
example. Specifically, the script C2 for automatically trans-
mitting a periodic request from the child page may not be
executed with a part of the child pages that are called from
the parent page.

In other words, for a specific parent-child page set which
is one of a plurality of parent-child page sets (100, 200)
having web page data stored in the web server 30 and that
is different from a parent-child page set including the web
pages 102 and 202 as described above, the script C2 may not
be executed. For example, a parent page in the specific
parent-child page set is a web page indicating presence or
absence of a hardware failure, and a child page in the
specific parent-child page set is a web page indicating
information relating to the hardware failure, the script C2
may not be executed. Specifically, the web server 30 may
transmit response data as described below to the web
browser 80 in response to a page call command for calling
a child page from a parent page (a child page calling
command transmitted from the web browser 80). This
response data may be configured so as not to include a script
for automatically transmitting a periodic request from the
web browser 80 to the web server 30 (status information
update request) while the child page is being displayed.

In a case of hardware failures, as it requires relatively long
time before restoration, it is less likely that the device status
changes relatively early. In such a case, it is possible to
prevent unnecessary communication traffic from being pro-
duced by not executing the script C22 for updating the
status. It is also possible to prevent resource of the MFP 10
(and the external terminal 50) from being wasted.

Further, the second embodiment may also be modified
similarly to the first embodiment. For example, a file to be
read may be different depending on the type of the web
browser 80 of the external terminal 50.

3. Modified Examples

While the embodiments of the present invention have
been described in the above, the present invention is not
limited to the contents described above.

For example, in the embodiments, the data file 230 is
provided as a data file for the child page 200, in addition to
the data file 210 in which the content to be displayed in the
child page 200 is described, and the periodic script C is
described in the data file 230. However, the present inven-
tion is not limited to such an example.

Specifically, a script having the same function as the
periodic script C may be directly described in the data file
210 in which the content to be displayed in the child page
200 is described. However, it is preferable in view of
standardization that the data file 230 different from the data
file 210 is provided and the periodic script C is described in
the data file 230, as in the embodiments described above. In
other words, the child page 200 may be configured by a
plurality of data files, or by a single data file. Further, the
plurality of data files relating to the child page 200 may be
transmitted either sequentially (not at the same time) or at
the same time, in response to a new page call command. This
also applies to the parent page 100.
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While the invention has been shown and described in
detail, the foregoing description is in all aspects illustrative
and not restrictive. It is therefore understood that numerous
modifications and variations can be devised without depart-
ing from the scope of the invention.

What is claimed is:
1. An image forming device having a function of a web
server, the device comprising:
a hardware processor configure to:
receive a data transmission request from an external
device, the data transmission request relating to a first
web page; and
transmit first data to the external device in response to the
data transmission request, the first data including:
first display data for displaying the first web page in a
browser of the external device;
data for calling a second web page from the first web
page; and
a first script for automatically transmitting first periodic
requests as periodic requests from the browser to the
web server,
wherein the hardware processor transmits second data to
the external device in response to a new page call
command transmitted from the external device, the new
page call command being for calling the second web
page from the first web page, the second data including:
second display data for displaying the second web page
in the browser; and
a second script for automatically transmitting second
periodic requests as periodic requests from the
browser to the web server while the second web page
is being displayed.
2. The image forming device according to claim 1,
wherein
the second display data and the second script are respec-
tively described in data files that are different from each
other.
3. The image forming device according to claim 2,
wherein
the second data includes a read script for reading the
second display data for displaying the second web page
in the browser, and
the hardware processor causes the second display data for
the second web page to be read by the browser and
causes the second web page based on the second
display data to be displayed in the browser, by trans-
mitting data including the read script out of the second
data to the external device and causing the read script
to be executed by the browser, in response to the new
page call command.
4. The image forming device according to claim 2,
wherein
the second data includes a read script for reading the
second display data for displaying the second web page
in the browser,
the second display data and the read script are respec-
tively described in data files that are different from each
other, and
the hardware processor transmits a base file in which the
read script is described to the external device in
response to the new page call command, the base file
being one of a plurality of data files in which the second
data is dispersedly described, and then transmits a
display file in which the second display data is
described to the external device in response to a trans-
mission request transmitted from the external device
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based on the read script described in the base file, the
transmission request requesting transmission of the
display file.
5. The image forming device according to claim 4,
wherein
the base file includes a description relating to the second
script, and
the hardware processor receives the second periodic
requests after the base file is received by the external
device, the second periodic requests being executed
based on the description relating to the second script in
the base file.
6. The image forming device according to claim 1, further
comprising:
an operation control unit configured to disconnect a
communication session with the browser when the first
periodic requests from the browser are not received for
a certain period of time,
wherein even when the first periodic requests from the
browser are not received for the certain period of time,
if the second periodic requests from the browser are
received within the certain period of time, the operation
control unit maintains the communication session with
the browser.
7. The image forming device according to claim 1,
wherein the hardware processor is further configured to:
transmit status information of the image forming device in
response to the first periodic requests from the browser,
wherein even when the first periodic requests from the
browser are not received for a certain period of time, if
the second periodic requests from the browser are
received within the certain period of time, the hardware
processor transmits the status information of the image
forming device to the external device in response to the
second periodic requests.
8. The image forming device according to claim 7,
wherein
in a case in which, a specific parent-child page set
includes a parent page as a web page indicating pres-
ence or absence of a hardware failure and a child page
as a web page indicating information relating to the
hardware failure, the specific parent-child page set
being one of a plurality of parent-child page sets for
which web page data is stored in the web server, and
being different from a first parent-child page set includ-
ing the first web page and the second web page,
the hardware processor transmits response data to the
external device in response to the new page call com-
mand transmitted from the external device, the new
page call command being for calling the child page
from the parent page, and
the response data does not include a script for automati-
cally transmitting a periodic request from the browser
to the web server while the child page is being dis-
played.
9. The image forming device according to claim 1,
wherein the hardware processor is further configured to:
determine whether the browser is a web browser running
on an OS for a personal computer or a web browser
running on an OS for a tablet terminal,
wherein the hardware processor:
transmits the second data including the second script in
response to the new page call command, when the
browser is determined to be a web browser running
on an OS for a tablet terminal, and
transmits data not including the second script in place
of the second data in response to the new page call
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command, when the browser is determined to be a
web browser running on an OS for a personal
computer.

10. The image forming device according to claim 1,
wherein the first script automatically transmits the first
periodic requests from the browser to the web server at
predetermined time intervals.

11. A web application system comprising:

an image forming device having a function of a web

server; and
an external device capable of executing a browser,
wherein, the web server includes:
a hardware processor configured to:
receive a data transmission request from the external
device, the data transmission request relating to a
first web page; and
transmit first data to the external device in response to
the data transmission request, the first data including:
first display data for displaying the first web page in the
browser of the external device;
data for calling a second web page from the first web
page; and
a first script for automatically transmitting first periodic
requests as periodic requests from the browser to the
web server
wherein the hardware processor transmits second data to
the external device in response to a new page call
command transmitted from the external device, the new
page call command being for calling the second web
page from the first web page, the second data including:
second display data for displaying the second web page
in the browser; and
a second script for automatically transmitting second
periodic requests as periodic requests from the
browser to the web server while the second web page
is being displayed, and
the browser:
after receiving the first script included in the first data,
automatically transmits the first periodic requests to
the web server based on the first script, and
after receiving the second script included in the second
data, automatically transmits the second periodic
requests to the web server based on the second script.
12. The web application system according to claim 11,
wherein the first script automatically transmits the first
periodic requests from the browser to the web server at
predetermined time intervals.
13. The web application system according to claim 11,
wherein the hardware processor is further configured to:
transmit status information of the image forming device in
response to the first periodic requests from the browser,

wherein even when the first periodic requests from the
browser are not received for a certain period of time, if
the second periodic requests from the browser are
received within the certain period of time, the hardware
processor transmits the status information of the image
forming device to the external device in response to the
second periodic requests.

14. The web application system according to claim 13,
wherein

in a case in which, a specific parent-child page set

includes a parent page as a web page indicating pres-
ence or absence of a hardware failure and a child page
as a web page indicating information relating to the
hardware failure, the specific parent-child page set
being one of a plurality of parent-child page sets for
which web page data is stored in the web server, and
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being different from a first parent-child page set includ-
ing the first web page and the second web page,

the hardware processor transmits response data to the
external device in response to the new page call com-
mand transmitted from the external device, the new
page call command being for calling the child page
from the parent page, and

the response data does not include a script for automati-
cally transmitting a periodic request from the browser
to the web server while the child page is being dis-
played.

15. The web application system according to claim 11,

wherein the hardware processor is further configured to:
determine whether the browser is a web browser running
on an OS for a personal computer or a web browser
running on an OS for a tablet terminal,
wherein the hardware processor:
transmits the second data including the second script in
response to the new page call command, when the
browser is determined to be a web browser running
on an OS for a tablet terminal, and

transmits data not including the second script in place
of the second data in response to the new page call
command, when the browser is determined to be a
web browser running on an OS for a personal
computer.
16. A non-transitory computer-readable recording
medium recording a program causing a computer, built
within an image forming device having a function of a web
server, to execute the steps of:
a) receiving a data transmission request from an external
device, the data transmission request relating to a first
web page;
b) transmitting first data to the external device in response
to the data transmission request, the first data including:
first display data for displaying the first web page in a
browser of the external device;

data for calling a second web page from the first web
page; and

a first script for automatically transmitting first periodic
requests as periodic requests from the browser to the
web server
¢) receiving a new page call command transmitted from
the external device, the new page call command being
for calling the second web page from the first web page;
and
d) transmitting second data to the external device in
response to the new page call command, the second
data including:
second display data for displaying the second web page
in the browser; and

a second script for automatically transmitting second
periodic requests as periodic requests from the
browser to the web server while the second web page
is being displayed.

17. The non-transitory computer-readable recording
medium according to claim 16, wherein

the second display data and the second script are respec-
tively described in data files that are different from each
other.

18. The non-transitory computer-readable recording

medium according to claim 17, wherein

the second data includes a read script for reading the
second display data for displaying the second web page
in the browser, and

in the step d), the second display data for the second web
page is caused to be read by the browser and the second
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web page based on the second display data is caused to
be displayed in the browser, by causing data including
the read script out of the second data to be transmitted
to the external device and causing the read script to be
executed by the browser, in response to the new page
call command.

19. The non-transitory computer-readable recording

medium according to claim 17, wherein

the second data includes a read script for reading the
second display data for displaying the second web page
in the browser,

the second display data and the read script are respec-
tively described in data files that are different from each
other, and

the step d) includes the steps of:

d-1) transmitting a base file in which the read script is
described to the external device in response to the
new page call command, the base file being one of a
plurality of data files in which the second data is
dispersedly described; and

d-2) after the step d-1), transmitting a display file in
which the second display data is described to the
external device in response to a transmission request
transmitted from the external device based on the
read script described in the base file, the transmission
request requesting transmission of the display file.

20. The non-transitory computer-readable recording

medium according to claim 19, wherein

the base file includes a description relating to the second
script, and

the step d) includes the step of:

d-3) receiving the second periodic requests after the
base file is received by the external device, the
second periodic requests being executed based on the
description relating to the second script in the base
file.

21. The non-transitory computer-readable recording

medium according to claim 16, wherein

the program causes the computer to further execute the
step of:

e) disconnecting a communication session with the
browser when the first periodic requests from the
browser are not received for a certain period of time,
and

in the step e), even when the first periodic requests from
the browser are not received for the certain period of
time, if the second periodic requests from the browser
are received within the certain period of time, the
communication session with the browser is maintained.

22. The non-transitory computer-readable recording

medium according to claim 16, wherein

the program causes the computer to further execute the
step of:

) transmitting status information of the image forming
device in response to the first periodic requests from the
browser, and

in the step f), even when the first periodic requests from
the browser are not received for a certain period of
time, if the second periodic requests from the browser
is received within the certain period of time, the status
information of the image forming device is transmitted
to the external device in response to the second periodic
requests.

23. The non-transitory computer-readable recording

medium according to claim 22, wherein

the program causes the computer to further execute the
steps of:
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g) in a case in which, a specific parent-child page set the program causes the computer to further execute the
includes a parent page as a web page indicating pres- __ step Of:. ) )
ence or absence of a hardware failure and a child page i) determining whether the browser is a web browser

running on an OS for a personal computer or a web
browser running on an OS for a tablet terminal, and
in the step d),
the second data including the second script is transmit-
ted in response to the new page call command, when

as a web page indicating information relating to the
hardware failure, the specific parent-child page set 3
being one of a plurality of parent-child page sets for
which web page data is stored in the web server, and

being different from a first parent-child page set includ- the browser is determined to be a web browser
ing the first web page and the second web page, 0 running on an OS for a tablet terminal, and
receiving the new page call command transmitted from data not including the second script is transmitted in
the external device, the new page call command being place of the second data in response to the new page
for calling the child page from the parent page; and call command, when the browser is determined to be
h) transmitting response data to the external device in a web browser running on an OS for a personal
response to the new page call command, the response |, computer. ] ]
data not including a script for automatically transmit- 25. The non-transitory computer-readable recording

medium according to claim 16, wherein the first script
automatically transmits the first periodic requests from the
browser to the web server at predetermined time intervals.

ting a periodic request from the browser to the web
server while the child page is being displayed.

24. The non-transitory computer-readable recording

medium according to claim 16, wherein L



